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1 )  Sub.iect  of  the  research. 

Search  in  tropical  regions  will  be  made  for  Arthropods 
(Insects,  Arachnids,  Crustacea  and  Myriapoda)  which  produce  to¬ 
xic  substances. 


Methods  will  be  developed  for  collection,  extraction  and  pr«? 
servation  of  toxins  from  these  Arthropods. 

The  crude  extracts  will  be  tested  for  biological  effects. 


These  substances  showing  promise  will  be  further  concen¬ 


trated  and  purified  followed  by  biological,  chemical  and  physi¬ 
cal  study  of  the  purified  products. 
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1 .  Subject  of  research . 

Search  will  be  made  in  tropical  regions  for  Arthropods 
(Insects,  Arachnids,  Crustacea  and  Myriapoda)  which  produce  toxic 
substances . 

Methods  will  be  developed  for  collection,  extraction  and 
preservation  of  toxins  from  these  Arthropods. 

The  crude  extracts  will  be  tested  for  biological  effects. 
Those  substances  showing  promise  will  be  further  concen¬ 
trated  and  purified,  followed  by  biological,  chemical  and  physical 
study  of  the  purified  products. 

2.  A  brief  summary  of  the  nature  of  the  project. 

The  project  is  of  an  experimental  nature  and  based  on 
three  fundamental  stages,  I,  II  e  III,  which  correspond  to  the 
three-year  period  of  the  project. 

I)  Observations  of  happenings  in  nature  which  indicate  the  probable 
existence  of  biologically  active  substance  in  Arthropods  (Insects, 
Arachnids,  Crustacea  and  Myriapods);  systematic  determination  of  the 
organisms  producing  substances  and  defining  research  of  their  natu¬ 
ral  significance* 

Stage  I  is  characterized  by  its  execution  taking  place 
predominantly  in  nature,  particolarly  in  rich  fauna  zo¬ 
nes,  above  all  in  tropical  and  equatorial  regions,  and 
by  a  subsequent  systematic  examination  of  the  animals  in 
the  laboratory. 

II)  When  the  existence  of  biologically  interesting  substances  has 
been  detected  in  certain  animal  species,  the  source  of  supply  of  raw 
material  will  be  sought  to  collect  sufficient  quantities  of  such  ani 
mals  in  order  to  begin  the  preparation  of  determining  extracts.  A 
subsequent  collection  of  larger  quantities  will  be  made  for  intense 
biological  and  chemical  researches. 


Stage  II  is  characterized  by  the  necessity  of  two  kinds 
of  work*  in  nature  for  the  detection  of  the  sources  of 
raw  materials  and  initial  preparations;  in  the  laborato¬ 
ry.  perhaps  field  laboratory,  for  the  preservative  pre¬ 
paration  of  materials  in  extraction  destined  for  subse¬ 
quent  biological,  chemical,  physical  and  other  researches. 

Ill)  Extensive  screening  of  the  properties  of  raw  extracts  in  various 
biological  tests  (animal  and  vegetable);  concentration  and  purifica¬ 
tion  of  the  active  principles;  biological,  chemical  and  physical  stu 
dy  of  any  purified  products. 

Stage  III  is  characterized  by  a  chiefly  laboratorial  de¬ 
velopment.  Vast  equipment  will  be  necessary  for  chemical 
and  physical  researches,  and  for  the  application  of  nume- 
meroue  biological  tests,  living  and  in  vitro,  on  animals, 
plants  and  man. 

3.  Research  carried  out  in  the  1st  year  and  still  under  way. 

In  accordance  with  the  general  lines  laid  down  in  section 
2,  during  the  first  year’s  work  (1st  April  1963  -  31  March  1964)  we 
have  carried  out  fauna  research  in  the  areas  mentioned  below  to  de¬ 
termine  the  species  of  Arthropods  interesting  for  the  study  of  to¬ 
xic  substances. 

The  Congo  Republic;  Leopoldville  area;  Mayombe  region;  Stanleyville 
region;  Elisabethville  region;  Bukavu  region,  near  Lake 
Kivu. 

The  Rwanda  Republics  short  research  in  the  area  of  Xamembe.*  * 

The  Kingdom  of  Burundi;  short  resea  jh  in  the  area  of  Bujumbura. 
Kenya*  short  research  in  the  areas  of  Nairobi,  Nyeri. 

Tanganyika;  short  research  in  the  region  of  Momella  (Mount  Neru)  • 

In  order  to  take  advantage  of  local  assistance  and  to  be 
able  to  use  scientific  laboratories,  research  was  concentrated  main¬ 
ly  in  the  region  of  Stanleyville  (The  Congo  Republic)  where  it  was 
carried  out  also  with  the  collaboration  of  Italian  staff  (three  as- 


-  3  - 

sistants  and  technicians),  and  the  aid  of  various  Congolese  staff. 

Up  to  now  a  total  of  180  Arthropod  species  producing  toxic  substan¬ 
ces  have  been  defined  and  determined,  these  being: 

35  species  belonging  to  Miriapods 
145  species  belonging  to  Insects 

Also  numerous  other  species  of  Miriapoda  and  Insects  pro¬ 
ducing  toxic  substances  have  been  collected  and  are  now  under  exami 
nation  for  determination. 

Isopoda  which  produce  toxic  substances  have  not  been  found. 
Atachnida  which  produce  toxic  substances  have  not  been  de¬ 
termined. 

Glands  which  produce  toxic  substances  have  been  defined  in 
numerous  species;  histological  preparations  for  some  of  them  have 

also  been  prepared. 

The  possibility  of, obtaining  sufficient  material  for  the 
study  of  biological  properties  and  a  primary  chemical  screening  of 
various  species  during  the  2nd  year  has  been  covered. 

With  the  exception  of  a  few  species  of  Hymenoptera,  Lepi- 
doptera  and  Coleoptera  (Paederus  genus)  known  to  be  venomous,  all 
other  species  cited  in  this  report  had  never  been  indicated  as  pro 
ducers  of  toxic  substances. 

In  the  second  year  (1964-1965)  research  on  the  biological 
properties  of  secretions  will  be  carried  out  in  loco  in  the  region 
of  Stanleyville,  with  various  animal  and  vegetable  tests  and  with 
the  co-operation  of  Italian  and  Congolese  assistants  and  techni- 

c iens . 

Chemical  screening  will  begin  in  the  second  year,  also  in 
loco*  particularly  with  gas- chromatograph  analyses  (1)  and  will  be 
intensely  developed  in  the  third  year  (1965-1966). 

(1)  This  part  of  the  research  should  already  be  carried  out  during 
the  second  year  (1964-1965)  with  a  gas-chromatograph  which  we 
hope  to  obtain  with  the  financial  help  of  European  Research 
Office . 


4.  List  of  Mirianod  and  Insect  epee leg  which  produce  toxio  eubstan- 
cea.  defined  hitherto. 

I  report  herewith  indications  of  the  genera  and  species 
hitherto  recognized  as  interesting  for  the  study  of  toxic  substan¬ 
ces  and  biologically  active  secretions  in  general. 

The  secretive  glands  have  been  localized  in  the  group 
marked  ( °) . 

ART  H_R  0  P  0  |  A 

Class  DIPLOPODA  (MjrlapodajOMillipedes) . 

Sub-class  Chilcjraata.  Super-order  Haiminthomorpha 
( Polvdesmoidea) 

(o)  Pam.  OXYDESMIDAE; 

OxvdeBmus  falcatus  anomalus  Att.;  Congo. 

0.  mazolanus  Att.;  Congo. 

O.  pallidus  Att.;  Congo. 

Plagiodeamus  occidentalis  occ id entails  Karech ; Congo . 

P.  occidentalis  tuberosus  Att . ;  Congo • 

(o)  Pam.  GOMPHODESMIDAE: 

Aulodesmus  terreus  Att . ;  Congo . 

Gomphodesmus  rugogus  Att . ;  Congo . 

G.  asperulus  Att . ;  Congo . 

G.  imhecillus  Att.;  Congo. 

G.  mansuetus  Att . ;  Congo . 

( Juliformia) 

(o)  Pam.  ODONTOPYGIDAE: 

Allant ogonus  longifilia  Att . ;  Congo  . 

A.  ruandensis  Krs . ,  Rwanda . 

Haploth.VBanus  ealanus  Att . ;  Congo . 

H.  socialis  Carl.;  Congo,  Rwanda. 
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Odontopyae  procerula  Kro . ;  Rwanda . 

0.  specular is  Att.;  Burundi. 

0.  oarli  Krauas;  Congo. 

Prionopetalum  megalacanthum  At  t . ;  Rwanda . 
Solenophyllum  monocentrum  Att.;  Congo. 

(®)  Pam.  PREPODBSMIDAE! 

Cordyloporua  ornatua  Att . ;  Congo . 
Basacantha  nechowi  (Karach) ;  Congo. 

(o)  Pam.  SPIROSTREPTEDAE: 

Alloporua  fallax  Att.;  Congo. 
Charactopygua  freouens  Att . ;  Congo . 
Poratogonius  acrobiculatua  Att . ;  Congo . 
Epiatreptus  garambanua  Chamb . ;  Congo  . 

Kart inikua  australis  Att . ;  Congo . 
Megaskamma  dartevillei  Att . ;  Congo  . 
Onyohoatreptua  erroneus  Att . ;  Congo . 
Pachybolua  macroaternua  Chb . ;  Congo . 
Scaphioatr&ptus  albolimbatus  Att . ;  Congo . 
Spiroatreptua  langi  Chamb . ;  Congo . 

S.  paneratiue  Att . ;  Congo . 

S.  virgator  Silv.;  Congo*  Rwanda. 
Synophryatreptua  incertus  Att.;  Congo. 
Triaenoatreptus  robustua  Att . ;  Congo . 

Class  INSECTA 

Order  Isoptera  (termotea;  white  ants). 

(°)  Pam.  TERMITIDAE 

Nasut  it  ermit  inae 

Eutermea  konduenaia  SjtJst.;  Congo. 

E.  minuaculua  Sjttat.;  Congo. 


E.  elongatulua  SjOst.;  Congo;  Cameroun. 
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E.  f errant!  Waam.t  Congo. 

E.  putidus  Sjftst.j  Congo. 

E.  aohoutedeni  Sjbst.;  Congo. 

E.  arborum  Smeath,;  Senegal;  Cameroun;  Gabon  {Congo. 
E.  ueleenaia  Sjbst.;  Congo. 

E.  dlabolus  Sjttst.;  Congo. 

E.  torouafrus  SjOst.;  Congo. 

E.  dulcis  5jt)st.;  Congo. 

E.  nanua  SjiJst.;  Congo . 

Trinervitermea  katangenaia  Sjbst.;  Congo. 

T.  agricola  Sjbst.;  Congo. 

T.  brutua  Sjbat.;  Congo. 

T.  muneria  Sjbst.;  Congo. 

T.  diplacodea  Sjbst.;  Congo. 

T.  havilandi  Puller;  Congo. 

T.  posselenaia  Sjbst.;  Congo. 

T.  oeconumus  Trftg.;  Sudan;  Congo. 


Order  Orthogtera 

Pam.  PYRGOMORPHIDAE 

Taphronota  ferruginea  P . ;  Congo . 

T.  oalliparea  Schaum . ;  Congo ;  Rwanda ; Tanganyika ; 

Burundi . 

Order  Hemiptera 

(o)  Pam.  BELOSTOMATIBAE 

Hydrocyrius  (Paraoyrius)  rectus  Mayr;  Tanganyika; 

Congo  • 

(°)  Pam.  REDUVI3DAE 

Echtrichodia  diatincta  Sign.;  Congo. 

Pone tonus  fasciatus  Pal . ;  Congo . 


( °)  Pam.  COREIDAE 


Acanthocoria  opinoaus  Sign.;  Congo 


Anoplocnamls  curvioea  F.;  Congo. 

Cletua  lanciaer  Fabr . ;  Congo . 

C.  ochraceuB  H.Sch*;  Congo. 

CoBButia  glaveola  Drur.v t  Congo. 

Daladeropais  africana  Dallas?  Congo;  Tanganyika 

Cameroun. 

Dilyoochtha  tenuicornis  Karsch.;  Congo. 
Leptocorisa  apioalis  West . ;  Congo . 

Leptoalossus  membranaceuo  Pabr.;  Congo. 

Miotis  mstallica:  Congo . 

Mygdonia  tuberculosa  Sign.;  Congo. 

Plectropoda  sp.;  Conge. 

Puppeia  oincta  Signoret ;  Congo;  Tanganyika. 

P.  vatia  Bergroth;  Congo. 

(o)  Pam.  MIRIDAE 

Deraecoris  sp.;  Congo. 

L.ygus  apicalis  Pieb  , ;  Congo  . 

L.  ghesquieri  Schout . ;  Congo . 

L.  ricini  Taylor;  Congo. 

Stenotus  sp.;  Congo. 

(°)  Pam.  PYRRHOCORIDAE 

Disdercus  sp.;  Congo. 

Physopelta  f estiva  Pabr . ;  Congo . 

(°)  Pam.  PENTATOMIDAE 

Agonoscelis  longiro stria  How . ;  Congo . 

A.  venosa  Thumb . ;  Congo . 

A.  versicolor  F.;  Congo. 

Antestia  cincticollis  Schaum. ;  Congo. 

Aspongopus  sp . ;  Congo . 

Aspavia  acuminata ;  Congo . 


mm-k * 
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A»  araigera  Fab.  5  Congo. 

Atelocera  ae^rata  Fab . ;  Congo . 
Bathycoelis  sp . ;  Congo . 

Carbula  acapularie  Diat.;  Congo. 

Caura  pugillator  Pab . ;  Congo  . 

C.  rufiventrla  Germ.;  Congo . 

Crypt acrua  comes  F.;  Congo;  Tanganyika. 
C.  9-maculatua  Sign . ;  Congo ;  Cameroun . 
Qellia  dilatata  Sign.;  Congo. 

Maorina  iuvenca  Burm . ;  Congo . 

Nezara  viridula  L.;  Congo. 

Piezoeternum  ap.;  Congo, 

Procilia  morgani  White  ;  Congo  . 
Solenosterhium  liligerum  Thumber ;  Congo. 
Sphaerocoris  annulua  Pabr . ;  Congo . 

Tantia  geleis  Congo. 

Tessaratoma  aethiopas  Congo . 

Thyoma  crypt orhynchu3  Germ.;  Congo, 
Veterna  oanguiniroatria  Thumb . ;  Congo . 


(°)  Pam.  PLATASPIDAE 


Libyaspis  punctata  Leach.;  Conge. 
Milletia  utveldeana:  Congo. 
Probaenopa  dromedariua  White;  Congo. 

Order  L©£i42£tL®?L§ 

(°)  Pam.  THAUMETOPOEIDAE 


Anaphe  venata  Btlr.;  Congo. 
A.  panda  Bad . ;  Congo . 


Epanaphe  moloneyi  Drc.;  Congo. 


Order  Coleog|e Jg  (Beatles) 


(°)  Fao.  CARAJBIDAE 


Tefflus  carinatus  ICLug. ;  Congo . 

T.  Zanzibari cua  ss£.  kivuonsls  Basilewsky;  Congo. 
T,»  zebulianv-s  Raff  ray;  Congo. 

t 

T.  g.  asp,  Reichardi  Kolbe;  Congo. 

Calllstlnae 

Chlaenites  aruwiniua  Bat . ;  Congo . 

Faille  STAHIYLIRIPAE 

Paederua  fuacipes  Curt.;  Congo;  Mauritania;  Tanga¬ 
nyika;  Tchad/  ecc, 

P.  malaisei  Page!;  Congo ;  Burundi . 

P.  3ahaenus  Er. ;  Congo;  Rwanda;  Kenya;  Sudan;  Tan 

ganyikav  : 


P,  over'laetl  Pagel;  Congo. 

P.  xanthocerus  Bpp. ;  Congo;  Burundi;  Rwanda. 
P.  aquatilis  Cam.;  Congo. 


P>,  tenuis  Pagel ;  C  ongo . 

P.  congoensis  Bernh. ;  Congo. 

F,  amicus  Bernh.;  Congo;  Guinea. 

P.  .junodi  Bernh. ;  Congo;  Tanganyika;  Rwanda. 
P.  tandalensi s  Bernh.;  Congo. 

P.  lineativentri 5  Bernh. ;  Congo;  Angola. 

P.  capitalis  Bernh.;  Congo;  Tanganyika. 

P.  kaszabi  Pagel;  Congo. 

P.  nakuren3i s  Pvl . ;  Rwanda ;  Kenya . 

P.  ruwenzorieus  Pagel;  Rwanda. 

P.  kivuanus  Fagel  ;  Congo. 

P.  maienus  Pagel;  Congo. 

P.  itombwensis  Pagel;  Congo. 


P.  pretiosur.  r  rnh .  ;  Congo ;  Rwanda . 
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(°)  Fan.  TSHBBHI  ONI  DAE 

Alcyonotue  flavonictua  Westw. ;  Congo. 

A.  congoanus  Geb. ;  Congo. 

Ceropria  romandi  Chr. ,  Congo. 

Bupezus  natalensis  Lac.;  Congo ;  Tanganyika. 
E.  brevicollis  Har.:  Congo. 

E.  brevicorala  P ,  j  Congo . 

MetallonotuB.  dentioollis  Gray;  Congo. 

M.  d.  var.  rugoaus  Geb,;  Congo. 

M.  physopterus  Har. ;  Congo . 

M.  antiquus  Har. ;  Congo. 

Nesioticus  flavopictus  Westw. ;  Juigo. 
Strongilium  ap. ;  Congo. 

Taraxides  punctatua  P . ;  Congo . 

T.  crenatostriatus  I mb.;  Congo;  Cameroun. 

T.  aeneipennis  Kolbe;  Congo. 

Toxicum  taurus  P . ;  Congo . 


Pam.  CEflAMBICIDAE 

Cordylomera  sninicomis  P,;  Congo;  Gagon;  Tanga¬ 
nyika. 


Order  Hymenoptera 
(°)  Fam.  FOHMICIDAE 

Anochactus  sp. ;  Congo. 

Macromischoides  aculeatua  Mayr;  Congo. 
Megaponera  foetens  Pabr. :  Congo. 
Myraicaria  striata  Stitz.;  Congo. 

M.  irregularis  Sants.;  Congo. 

M.  exigua  Andr4;  Congo. 

Odontoma ohus  haematoda  L . ;  Congo . 
Oeoophylla  longinoda  Latr. ;  Congo. 
Paltothyreus  tarsatus  Pabr.;  Congo. 
Polyra chis  sp.  Congo. 
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(0)  Tam.  VESHDAE 

Belonogaater  .iunceus  F. ;  Congo. 

Poll 3 tea  marginalia  Latr.:  Congo;  Rwanda. 

P.  m.  afrlcanue  Pal . ;  Congo ;  Tanganyika . 
Polybioldea  tabida  P . ;  Congo . 

P.  melaina  Meade-Waldo;  Congo. 

(°)  Tam.  POMPILIDAB 

Hemipepsis  (Tetraodontonyx)  heros  Gu£r.;  Congo. 
H.  stigmosa  Wahis;  Congo. 

H.  punctifera  Wahis;  Congo « 

H.  nigripennia  Hpt . ;  Congo  * 

H.  femorata  Wahis;  Congo. 

H.  auraticia  Wahi s ;  Conge . 

H.  pellucida  Wahi s ;  Congo . 

(°)  Pam.  SPH3CIDAE 

Paranysson  quadridentatus  Cam . ;  Congo . 

P.  congoensis  Am.;  Congo. 

(°)  Pam.  APIPAE 

Apis  mellifera  L.  ssp.  unicolor  Latr.;  Congo;  Bu 

rundi . 

A.  m.  ssp.  intermissa  Butt. Reap, ;  Congo;  Rwanda. 

A.  m.  adamsoni  Latr.;  Congo;  Rwanda;  Burundi; 

Tanganyika. 


EUROPEAN  RESEARCH  OFFICE  (9851  DU) 
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Annex  to  Final  Technical  Report. 


I)  The  results  of  the  research  referred  to  in  this  Final  Tech 
nioal  Report  have  been  obtained  with  the  occasional  technical  co-op£ 
ration  of  the  staff  of  the  Agrarian  Entomological  Laboratory  and  the 
oooaaional  aid  of  staff  outside  the  laboratory.  This  collaboration 
ns  given  in  Italy,  Belgium  and  the  Congo.  All  the  staff  who  have 
bO’Hlfk'areted  have  received  their  due  payment  and  have  furnished  the 
oantnotor  with  a  declaration  thereof. 

During  the  research  carried  out  in  Africa  the  contractor 
sasusted  numerous  African  staff  in  the  various  localities  where  re¬ 
search  took  place  and  all  their  assistance  has  been  duly  recompensed. 

II)  The  time  engaged  in  drawing  up  the  Final  Technical  Report 
has  not  been  taken  into  consideration. 

XII )  No  important  equipment  has  been  purchased  with  the  finan¬ 

cial  grant  received  in  the  first  year.  Any  materials  purchased  were 
virious  glass  equipment,  chemicals  and  negligible  laboratory  equip- 
lient  for  the  search  and  capture  of  insects.  This  material,  of  a  mi¬ 
nimum  quantity,  was  left  in  the  Stanleyville  area  where  the  contrac¬ 
tor  presumes  to  return  for  the  second  annual  stage  of  research. 


IV)  The  material.  onl^ti.tWi  ^(insects,  Miriapoda  and  Spiders)  are  kept 

Mrs 


partly  in  the  c 
go. 


In 


jfcractor's  coliebtions,  and  partly  stored  in  the  Con 
Ji<««  r  ■  — 


■r 


I 


The  Contractor: 


prof.  Mario  Pavan,  director  of 
Istituto  di  Entomolcgia  Agraria 
dell • Universi tk  di  Pavia(Italy) 
P.  Botta,  10. 


Pavia,  20  may  1964 


